[Abstract] Macrophages maintain tissue homoeostasis by regulating inflammation and tissue repair mechanisms. Thus, the fate of macrophages has an impact on the state of the tissue. The aim of this protocol is to quantify macrophage survival using high content microscopy and image processing software. Here, we describe a high-content image based protocol to assess the effect of diverse stimuli in combination with pharmacological treatments on macrophage survival in a quantitative, unbiased and high-throughput manner.
3. Place bones in sterile tubes containing ice-cold DMEM with P/S. Keep tubes on ice.
4. Using forceps, soak the bones in 70% ethanol for a few seconds. Wait for the excess ethanol to drip off before cutting each extremity of the bone with scissors to expose the bone marrow cavity.
5. Flush the bone marrow out, using a 25 G-needle attached to a 50 ml syringe containing 25 ml of ice-cold complete DMEM medium (see Recipes), into a sterile 50-ml canonical centrifuge tube. Filter the sample through a 40 μm cell strainer into a fresh 50-ml tube on ice. Incubate Petri dishes in a 37 °C, 5% CO2 incubator.
2. On day 3, add 5 ml of fresh pre-warmed (37 °C) complete DMEM containing 50 ng/ml M-CSF to each plate. 4 www.bio-protocol.org/e2509 Figure 2 ). E. Treatment of macrophages 1. Cells can be pre-treated or treated with a pharmacological inhibitor at an optimized concentration and for an optimized duration. In the case of pre-treatment, wash the wells with pre-warmed 37 °C complete DMEM, and add 100 μl of complete DMEM. 
Note: Cells should be dispensed on the edge of wells to have homogenous distribution. Shaking or swirling of the plates must be avoided to prevent the accumulation of cells in certain areas of the wells (

Notes: a. Aspiration and dispension steps of media must be performed on the edge of wells to avoid detaching the cells (Figure 2). b. Following this protocol, perform a two-fold serial-dilution of a selective pharmacological inhibitor to determine non-toxic concentrations for primary macrophages. Test the potency of the pharmacological inhibitor at determined concentrations in the time
Note: The duration of incubation needs to be optimized for each individual experimental set-up.
It should be noted that there is a basal reduction in macrophage number after 48 h of incubation
in cell culture-media.
F. Fixation, staining, and washing steps 1. Aspirate the cell supernatant using a multi-channel pipette or an automated plate washer.
2. Dispense 50 μl of 4% PFA (see Recipes) in 1x PBS, pH 7.4 and incubate the plates at roomtemperature for 10 min. 2. A logical operation that merges nuclei and cytoplasmic objects was performed to define a cell as an object in the algorithm ( Figure 3B ).
3. Cells that had cytoplasm bordering the image were removed from the image to count cells only in the field of view ( Figure 3B ).
4. The cell count was taken as output data from the image analysis pipeline. cell is defined by merging nuclei and cytoplasm binary images. Bordering cells were removed in the final processed image that were used to quantify cell number.
Data analysis
Each independent experiment should be performed with three technical or biological replicates. In order to pool the independent experiments, the data can be normalized to the cell count in untreated condition or to the cell count in vehicle-treated condition if a pharmacological inhibitor was used. A bar graph and the appropriate statistical test can be used to represent the data. 
